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(54) ULTRAVIOLET RAY IRRADIATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep the intensity of ultraviolet radiation from 
degrading without the adhesion of a reaction product due to radiation of ultraviolet 
rays to a member of a window, and prevent the appearance of dust due to the 
existence of reaction product. 

SOLUTION: In an ultraviolet ray irradiator where a dielectric barrier discharge lamp 
2 is located inside a container 1 and a window member 3 for extracting ultraviolet 
rays radiated from the lamp 2 into the container 1 is formed, a heating means (H) that 
heats the window member 3 to lOCC or higher is provided. Such a structure makes it 
possible to keep ultraviolet-ray reaction products due to various kinds of chemicals 
such as organic solvents, acids and alkalis from adhering to the window member 3, 
restrain the intensity of the radiated ultraviolet rays and prevent dust from collecting 
owing to the reaction products. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the black tight for carrying out dry type washmg by 
the ozone simultaneously generated by the ultraviolet rays emitted fi-om a dielectric barrier discharge lamp, and these 
ultraviolet rays. 
[0002] 

[Description of the Prior Art] The dry type washing technology by the black light using the ultraviolet line light source is 
known from the former, and this black light was performing optical ashing and precision light washing in liquid crystal or the 
semiconductor field. 

[0003] In such a black light, the low-pressure mercury lamp and medium-voltage mercury lamp which emit wavelength 
(253-7nm and 184.9nm) of ultraviolet rays good as the ultraviolet line light source from the former are used. 
[0004] And since various chemicals, such as an organic solvent, an acid, and alkali, are used when processing a 
semiconductor and a liquid crystal device, those chemicals have evaporated and separated in many cases. There are some 
which absorb ultraviolet rays, decompose by the light energy into these chemicals, react with other chemicals, and produce a 
resultant, and hydrogen-sulfide 3 ammonium (NH4) H(S04) 2 and ammonium-sulfate {NH4) 2S04 are generated as an 
example. 

[0005] Such a resultant had the case where it became the cause which has a bad influence on a manufacture process, when it 
convected as fine dust in the clean room and this fine dust gathered. 

[0006] On the other hand, instead of the mercury lamp mentioned above, the dielectric barrier discharge lamp to which a 
luminous energy emits single wavelength efficiently strongly has come to be used as the ultraviolet line light source of such a 
black light in recent years. 

[0007] It arranges in the container sealed in order that the black light which used the dielectric barrier discharge lamp as the 
ultraviolet line light source might estrange a dielectric barrier discharge lamp with the atmosphere, and the ultraviolet rays 
emitted from this dielectric barrier discharge lamp penetrate the window part material prepared in some containers, and are 
irradiated by the non-processing object. 
[0008] 

[Problem(s) to be Solved by the invention] However, the black light which used the dielectric barrier discharge lamp has the 
window part material for penetrating ultraviolet rays, and there was a problem of the resultant mentioned above having 
convected and adhering to this window part material. 

[0009] Since the skin temperatures of a lamp are about about 70 degrees C and low temperature at the time of lighting, the 
reason a resultant adheres to window part material depends a dielectric barrier discharge lamp on the phenomenon of fully 
being unable to heat window part material by the radiant heat emitted from a lamp, but the resultant close to window part 
material making the radiant heat from window part material decomposing, and adhering to **** and direct window part 
material. 

[0010] Consequently, there was a problem that the permeability of ultraviolet rays fell and the ultraviolet line intensity m an 
irradiation field became uneven by the resultant adhering to window part material. Furthermore, poor processing and 
processing nonuniformity of a non-processing object occurred, and there was a problem that the yield became low. 
[001 1] And when deposition of the resultant adhering to window part material increased, this resultant exfoliated, it became 
big dust from window part material, and there was a problem of polluting the processing environment which is a clean room. 
[0012] this invention is made based on the above situations, and therefore, the purpose is in offering the black light which can 
prevent the fall of ultraviolet radiation intensity and can prevent generating of the dust by this resultant, without the resultant 
by ultraviolet rays adhering to window part material. 

[0013] . ^ , 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a dielectric barrier discharge lamp 
is arranged inside a container, and a black light according to claim 1 is characterized by establishing a heating means to heat 
the aforementioned window part material at 100 degrees C or more in the black light to which it comes to form the window 
part material which takes out the ultraviolet rays emitted to this container from the aforementioned dielectric barrier discharge 
lamp. 
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[0014] A black light according to claim 2 is a black light according to claim 1 , and especially the aforementioned heating 

Ens is charac efized by being the thick-film heater formed in the front face of wmdow part material. 
Sl the S ^hk black light according to claim 4 is a black light according to claim 2. and especaUy the 
aforemrndoned heatL means was formed in the from face of window part material - it .s characterized by bemg a heater 
SoTtTa 5 according to claim 5 is a black light according to claim 2, and especially the aforementioned heatmg 
means is characterized by being an incandescent lamp. 

[Embodiments of the Invention] Drawing I is explanatory drawing of the black light of this invention Two or more dielecfru: 
Ker dSge lam s 2 for emilliH^d^^i-violet rays to the interior of the container 1 made from stamless steel are arranged, 
and the w ndow part material 3 which consists of quartz glass for penetrating ultraviolet rays ahead of a contamer 1 s 
a™erS?de [ black-light ] this window part material 3, a heating means H to heat this wmdow part material 3 at 100 
degrees C or more is formed. In addition, the heating means H is explamed m detail later. ^, - u„hw f^. 

roo 91 And thTcontainer 1 is sealed, it was isolated with the atmosphere and gas, such as the penetrable inactive body, for 
examoirnkroge^^^^^ argon, and neon, is filled with the dielectric barrier discharge lamp 2 to the light emitted from the 
S^k bSi charge lamp 2 in tke container 1 . . As for this dielectric barrier discharge lamp 2. the ultraviolet rays to 
thS inpTpow^ pe'r two is 0.2W, and has maximum in wavelength of 172nm the surface area o 1cm of the portion 
which 250-torr xenon gas is enclosed as gas for electric discharge, and emits light are emitted efficiently. 
r002S] 4 ^aTeSIIg miL made to reflect efficiently the ultraviolet rays emitted from the dielectric barrier discharge lamp 
2 in the direction of the window part material 3. 

ffeS tet; face ,he * 

the window part material 3, and the concrete target as shown in <heating means 1> drawing 2 . This thick-film heater H 
screrstercils a conductiv; exoergic paste to the window part material 3, and calcinates ,t for 30 minutes at 500 degrees C. In 

addition the calorific value of this thick-film heater HI is 1 .9kW. 

100221"; s shown in <heating means 2> drawing 3 - as - the black-light inside of the window part material 3 -- concrete - 
he from lace by L side of a dielectric b^^dirdiTcharge lamp - a line - the micro heater H2 which is a heater is formed 
0023]"he^L^^^^^ this micro heater has arranged the heating element which becomes a capillaiy made '^^.^^^^^^ 
from a nichrome wire along with the tube axis, and filled up between capillaries with the magnesium dust of a high grade -- it 
ii a hea^randTs the heater which can be crooked In addition, the outer diameter of 1 .6mm. a length of 40m, and the calorific 

[ot2:]lht';Sim's^^^^^^^^^ 

whose black-light inside of the window part material 3 and reason specifically formed in the front face by the side of a 
^efectriSarrif discharge lamp generate a heater directly at each heater at the time of processing of a non-processing object, 
and nrevent degradation ofa heater, or not build the shadow at the heater itselfdirectly under a heater 
[0025Trreovra heater and a line - the window part material 3 can be efficiently heated by forming a heater in 

the front face of the window part material 3 directly j- • • 

0026] U is the interior of a container 1 and the halogen incandescent lamp 5 is arranged between adjoining d'elecfric 
larrieJ discharge lamps 2 as shown in <heating means 3> drawing . In this case, it is - by which the window part material 3 
is heated by the infrared radiation emitted from the incandescent lamp. ^ u .• ,»o„canH , linp 

0027] thus, the thick-film heater mentioned above when the incandescent lamp was used as a '^^^^''"f ~ " 

ince what covers ultraviolet rays does not exist in window part material completely while manufacture of a Wack light 
becomes easy compared with a heater, the homogeneity of the ultraviolet line intensity '^^^^^ 
addition in this example an incandescent lamp uses the halogen lamp of the ends closure types 500 W and 25 A. 

OoSfN xt t i 3^ light of drawing I and the experiment which investigates the state of the affix by the temperature 
of window part material at thi time-^ffo^^^g a thick-film heater in window part material as shown m drawm^ was 

^O^'^lniS^ of light with a wavelength [ in window part material ] of 172nm to a vertical 

axis andtS Si^hose temperature of window part material rises and which had adhered to window part material as the 
emperature of w"Sw^^^^^^^ became high is decomposed from this, it begins to separate [ it is alike and companmn 

peTeabn ty i large, and ] from window part material and window part material becomes 1 00 degrees C. it turns out that a 
^esTnt is lost Moreover, if window part material becomes 100 degrees C. the radiant heat will decompose only by 
acDroachine window part material, and a resultant will not adhere to window part material H„,.,„,rf 
?So SreTherng window part m^erial at 100 degrees C or more so that this result may show, adhesion in the wmdow part 
matelfof a JesJltant can be prevented, the fall of ultraviolet radiation intensity can be prevented, generating of the dust by 
the resultant can be prevented, and it is **. 

[Effect of the Invention] As explained above, since the black light of this invention heats window part material at 100 degrees 
C or more bj the heating means, it can prevem that the ultraviolet-rays resultant by various chemicals, such as an organic 
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solvent an acid and alkali, adheres to window part material, can prevent the fall of ultraviolet radiation intensity, and can 

KSr^^^^ in the black light, degradation by various chemicals, such as an 

mianr :S-t.m Sef :nSune - since direct window part material is heated by the heat generated 
Kach heSrbyfo^Lg in the front face of direct window part material using a heater, window part material can be 

fo'o?4] '\Jiiie manufacture is easy and moreover improves homogeneity of ultraviolet line intensity further by using an 
incandescent lamp as a heating means, window part material can be heated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 ♦♦** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS __==_====================-=^ 

[Claim n The black light characterized by establishing a heating means to heat the aforementioned window part material at 
100 degrees C or more in the black light to which it comes to form the window part material which takes out the ultraviolet 
rays which a dielectric barrier discharge lamp is arranged inside a container, and are emitted to this container from the 
aforementioned dielectric barrier discharge lamp. .... a . mo^i. 

[Claim 2] The aforementioned heating means is a black light according to claim 1 characterized by being prepared in a black 

[Gaim 3] The aforementioned heating means is a black light according to claim 2 characterized by being the thick-film heater 
formed in the front face of window part material. . . u ^ . f a «o^».at.ri^i thP 

[Claim 4] the line by which the aforementioned heating means was formed in the front face of window part material -- the 
black lisht according to claim 2 characterized by being a heater . . . - ^ 

[Claim 5] The aforementioned heating means is a black light according to claim 2 characterized by being an incandescent 
lamp. 
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Drawing selection | [Representative drawing] 
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Drawing selection drawing 1 
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Drawing selection [ drawing 3 
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Drawing selection \ drawing 4 
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Drawing selection drawing 5 
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